A crucial objective of the Australian Government's Closing the Gap program is to improve Aboriginal health, and to achieve morbidity and mortality rates similar to those for non-Indigenous Australians. Reducing public health risks due to drinking water of unknown quality will help to close the gap.
Partnerships between service providers and communities can ensure that the service is responsive to community needs, is conducted in a culturally appropriate manner and is beneficial to the community. Governance of drinking water in Aboriginal communities cannot be comprehensive without active engagement of the communities involved, and greater understanding of cultural issues, perceptions and behaviours towards drinking water quality. This Perspective article reviews the literature to shed light on the need to consider New South Wales (NSW) Aboriginal perceptions about drinking water and its acceptability. We urge more dialogue and research, and a policy focus that includes partnerships with discrete NSW Aboriginal communities to develop a deeper understanding of perceptions of drinking water and encourage consumption of safe water.
Closing the Gap: the need to consider perceptions about drinking water in rural Aboriginal communities in NSW, Australia is needed by public health authorities and drinking water providers to actively engage with the communities they service • Reducing public health risk due to drinking water of unknown quality will help to close the gap between Indigenous and non-Indigenous Australians' morbidity and mortality rates
Introduction
The need for access to safe drinking water is an important ongoing public health issue globally, including in rural areas of Australia. 1 Poor water supply and sanitation contribute to a higher incidence of many diseases, including diarrhoeal disease, acute respiratory infection, skin infection and hepatitis B. 2 Aboriginal people, especially in rural Australia, have ongoing strong connections to water, with water playing a vital role in communities' cultural, spiritual, emotional and physical wellbeing. 3 Reports discussing Aboriginal traditional stories relating to water highlight the importance of water to Aboriginal people. Beliefs and ideas associated with water can be linked to the beliefs of Aboriginal people about how the world attained its present form and shape 2 , and Indigenous communities understand that water has spiritual and living attributes. Water is valued not only for what it can provide humans, but also for what it is in itself. 4 Aboriginal communities' strong connection to water can mean that the provision of drinking water may be futile without an appreciation of the unique cultural, historical and socioeconomic characteristics of communities. 1 Concerns about the safety and quality of drinking water may also be a proxy for other social and community concerns.
This Perspective article is a review of the literature to highlight the need to consider New South Wales (NSW) Aboriginal perceptions about drinking water and its acceptability. We encourage more dialogue, research and a policy focus that includes partnerships with discrete NSW Aboriginal communities to develop a deeper understanding of community perceptions about drinking water.
Recognition of Aboriginal values
A key step in improving water governance in Aboriginal communities is to ensure that Aboriginal people's values and interests about water are better recognised and more clearly incorporated in decision making processes. 5 In the past, Australia has not systematically incorporated community views and knowledge on issues concerning management of water demand, development of water sources and water allocation. 6 Australia's approach to access to water for Indigenous people appears to be inconsistent, ad hoc and underdeveloped. Australia is one of only two member states of the Organisation for Economic Co-operation and Development that have not acceded to the World Health Organization's recommendation that all countries have national, legally binding standards for drinking water quality. 7 It has been argued that Aboriginal Australians are likely to face a higher degree of competition and contestation over water in the absence of a policy or legal framework that prioritises Aboriginal community rights and interests. 8 However, the National Water Initiative represented a substantive change, and a step forward, by explicitly recognising Aboriginal communities' interests in water. 9 The Initiative stresses that access to water for Aboriginal people should be achieved through a planning process that:
• Includes Aboriginal community representation in water planning • Takes into account the possible existence of native title rights to water in the catchment and aquifer area
• Potentially allocates water to native title holders • Accounts for any water allocated to native title holders for traditional purposes
• Incorporates Aboriginal social, spiritual and customary objectives and strategies for achieving these objectives. Such objectives include connections to secular and sacred water sources, emotional wellbeing, and rights to good health for individuals, families and communities.
These points emphasise environmental flow and Aboriginal access to water, but do not specifically consider the value of drinking water within the social, spiritual and customary objectives. An assessment of the impact of the National Water Initiative has reported a negligible effect on the distribution of water to Aboriginal people. 8 
NSW Government initiatives
The desire to provide safe and adequate drinking water to Aboriginal communities in NSW is evidenced by a number of programs, including: These programs are dedicated to monitoring drinking water and maintaining the water supply infrastructure to ensure safe, reliable and sustainable water supplies through the development of water quality assurance plans.
Since 2001, NSW Health has been monitoring public water supplies in discrete Aboriginal communities. Reports indicate that the water generally meets the microbiological standards of the Australian drinking water guidelines (2011). There have been no waterborne disease outbreaks or 'boil water' advisories due to drinking water contamination in NSW Aboriginal communities since 2001. However, many people with gastroenteritis may not seek medical attention, especially if the illness is minor and self-limiting. 10 NSW drinking water monitoring data show that levels of nonhealth properties of water, such as total hardness and total dissolved solids, are high in most of the water systems. Water hardness may be the main reason that most communities prefer rainwater to reticulated supplies.
Have these programs and legislative developments changed the attitudes, behaviours and perceptions of Aboriginal consumers towards the acceptability of water supplies? The most probable answer is "no". It has been argued that throwing money at a problem without the money being guided by those who understand what is required will achieve little, and may even be counterproductive. 7 In Camarines Sur, the Philippines, in 2012, it was found that 77% of villagers who had access to chlorinated water chose to drink from untreated wells that were contributing to a cholera outbreak, despite the resulting increase in cases and deaths from the disease. 11 Villagers only agreed to drink treated water after improved health education that took community perceptions, attitudes and behaviours into account.
Studies in Canada have indicated that people in First Nations communities often experienced greater health risks than those living in urban areas, despite government programs similar to the drinking water programs in NSW. 12 Despite financial and technological investment, the governance and management structures did not appear to significantly reduce the gap in service standards. Choices about drinking water consumption are governed by a complex set of factors related to sensory perception; risk perception; and economic, psychological and social issues, including media reports and marketing messages. 13 Walters and colleagues recommended exploring social or other underlying determinants of risk, such as community perceptions of the problem, to allow better mitigation of the risk. 12 
Local Aboriginal knowledge
Developing appropriate drinking water programs requires incorporating local Aboriginal knowledge into how drinking water is, and has been, provided in Aboriginal communities. Knowledge of how communities are socially and historically connected to drinking water, their reasons for valuing water, their perceptions of drinking water quality, and the degree of satisfaction with drinking water management and governance can shape people's behaviours and choices.
14 Poor perceptions of drinking water safety have significant implications for the development and improvement of drinking water management programs and public health risk communication. For instance, poverty, poor perceptions and insecurity of drinking water are associated with higher consumption of tap water substitutes, such as costly sugary beverages and bottled water; this aggravates related diseases such as diabetes and obesity in Indigenous communities. 15 A deeper understanding of how drinking water is perceived and how it can be supplied must be gained in ways that respect the history and culture of the community being served. Considerable survey research has been carried out to investigate the concerns and attitudes of Aboriginal people about environmental water. 2 There is often an inherent, but untested, assumption that the provision of environmental flows to meet aquatic ecosystem requirements protects water interests for Aboriginal people. In 2011, the National Water Commission found that most jurisdictions had improved their consultation with Indigenous communities, but they had failed to develop effective strategies for incorporating Aboriginal social, spiritual and customary objectives in water plans. 9 In Trout Lake, Canada, the development of a water consultation tool to better account for, and improve, the articulation of community water values (material, relational and subjective) during consultation processes was identified as the most useful application of the water value information gathered from community interviews. 5 A water consultation tool is a record of communities' voices on water interests, to formulate and communicate a clear message during consultation processes relating to water. 5 The tool helps to evaluate the amount of attention that a community places on a water governance issue, to accurately account for community members' water values in decision making about drinking water policy. 5 Water suppliers' perception of the issue tends to overestimate consumer satisfaction and underestimate the level of importance consumers place on water safety. 16 Acknowledging the value of Aboriginal people as affiliates in health issues supports best public health practice. 16 Another important factor may be low levels of trust in government water providers, because of how communities have been treated and are currently being treated by governments. Issues about drinking water -for example, stories of intentional poisoning of drinking water supplies in the past -need to be better understood to support health programs in rural areas. When considering drinking water, people mostly prefer what they know, since it becomes the custom and the standard by which quality factors are judged. Factors such as hardness, taste, colour and odour influence perceptions of risk and quality. Mobility does not appear to influence perceptions of safe water, but, in the First Nations of Canada, regional variations were found in perceptions of safe water, by urban, rural, provincial and territorial divide, as well as intra-Aboriginal diversity.
1 Communities with poorer wellbeing were more concerned about the safety of their drinking water than communities with moderate wellbeing. Halpern-Felsher and colleagues argued that increased contact and familiarity with a hazard is associated with individuals becoming desensitised and habituated to its presence, so that risk judgements reflect behavioural experiences. 17 The risks that accompany hazards become normalised and are consistent with "the normalisation of risk". Variations of risk and experience are likely to occur across Australian Aboriginal communities that Considering Aboriginal drinking water perceptions represent a variety of contextual and institutional factors at the community level. Thus, the consumption of water of unknown quality such as rainwater instead of treated town water in Australian Aboriginal communities may be a community custom rather than part of a culture or a lack of trust in government water suppliers.
Closing the Gap
In many isolated Aboriginal communities where ongoing water safety is a pressing social issue, perceptions may be different from those in larger communities that are supplied with safe town water that is highly regulated and monitored. Even in communities with supplies that meet the Australian drinking water guidelines, researchers have found that an isolated incident of water quality failure in the past could create long-lasting suspicion towards the water. A crucial objective of the Australian Government's Closing the Gap in Indigenous Disadvantage program is to improve Aboriginal health to achieve morbidity and mortality rates similar to those for non-Indigenous Australians. Closing the Gap is a formal commitment developed by the Australian Government to reduce Indigenous disadvantage with respect to life expectancy, child mortality, access to early childhood education, educational achievement and the achievement of Indigenous health equality within 25 years. 18 One sure way to support improved health outcomes of Aboriginal communities is to address drinking water quality and sanitation.
Illness related to drinking water contamination can lead to substantial morbidity, mortality, community anger and detrimental economic impacts. 19 Safe water supplies present a significant challenge, because communities may prefer untreated water sources, such as rainwater, to town water that meets the Australian drinking water guidelines. Service providers and communities can work together to generate better understanding of, knowledge of, and solutions to, drinking water problems. These partnerships are a way of ensuring that the services are responsive to community needs, are conducted in a culturally appropriate manner and are beneficial to the community. 20 Aboriginal people bear the knowledge and some of the responsibility to care for the waters upon which they depend for survival.
Conclusion
A new perspective on drinking water for rural Aboriginal communities is needed by public health authorities and drinking water providers. Research with Aboriginal communities to develop a deeper understanding of community norms, customs and perceptions relating to drinking water is crucial to support needs for cultural environmental water and drinking water. Water is an intricate part of life that has immense social, cultural and economic importance. Reducing public health risk due to drinking water of unknown quality will help to close the gap. Governance of drinking water in Aboriginal communities cannot be comprehensive without active engagement of the communities involved, and greater understanding of cultural issues, perceptions and behaviours towards drinking water quality. Understanding environmental water needs alone is not enough to close the gap.
